Human NELL1 protein augments constructive tissue remodeling with biologic scaffolds.
Biologic scaffolds composed of extracellular matrix (ECM) derived from decellularized tissues effectively reprogram key stages of the mammalian response to injury, altering the wound microenvironment from one that promotes scar tissue formation to one that stimulates constructive and functional tissue remodeling. In contrast, engineered scaffolds, composed of purified ECM components such as collagen, lack the complex ultrastructure and composition of intact ECM and may promote wound healing but lack factors that facilitate constructive and functional tissue remodeling. The objective of the present study was to test the hypothesis that addition of NELL1, a signaling protein that controls cell growth and differentiation, enhances the constructive tissue remodeling of a purified collagen scaffold. An abdominal wall defect model in the rat of 1.5-cm(2) partial thickness was used to compare the constructive remodeling of a bovine type I collagen scaffold to a biologic scaffold derived from small intestinal submucosa (SIS)-ECM with and without augmentation with 17 μg NELL1 protein. Samples were evaluated histologically at 14 days and 4 months. The contractile response of the defect site was also evaluated at 4 months. Addition of NELL1 protein improved the constructive remodeling of collagen scaffolds but not SIS-ECM scaffolds. Results showed an increase in the contractile force of the remodeled skeletal muscle and a fast:slow muscle composition similar to native tissue in the collagen-treated group. The already robust remodeling response to SIS-ECM was not enhanced by NELL1 at the dose tested. These findings suggest that NELL1 protein does contribute to the enhanced constructive remodeling of skeletal muscle.